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Introduction: The expression of programmed cell death-ligand 1 (PD-L1) and its correlation with the prognosis of 
renal cell carcinoma (RCC) remains controversial. 
Objectives: This study aimed to study PD-L1 expression in tumor cells and tumor-infiltrating lymphocytes (TILs) in 
patients with RCC and its association with clinicopathological factors and survival outcomes. 
Patients and Methods: PD-L1 expression in tumor cells and TILs was analyzed using immunohistochemistry (IHC) 
from patients with histologically proven RCC.
Results: PD-L1 was positive in tumor cells for 55.8% of patients. PDL-1 expression in TIL was reported in 31.2 
% of patients. Patients with PDL1 positive tumor cells had higher median tumor size (P = 0.07), higher nuclear 
grade (P = 0.56), and higher lymphovascular invasion (LVI) (P = 0.23). Patients with PDL1 positive TILs were 
significantly associated with larger median pathological tumor size (P = 0.02), higher probability of renal fat 
invasion (P = 0.001), higher nuclear grade (P = 0.05), higher probability of positive margin (P = 0.02), positive LVI 
(P = 0.03), higher pathological T stage (P = 0.0004); whereas patients with PDL-1 negative TILs had earlier stage at 
presentation (stage I-II) (P = 0.004).  There was no statistically significant difference in disease-free survival (DFS), 
progression-free survival (PFS), or overall survival (OS) for PD-L1 expression of tumor cells and TILs. 
Conclusion: PDL1 positivity in TILs and not in tumor cells was significantly associated with more aggressive 
features, and higher stage. No association was found with DFS, PFS, or OS. These data suggest that PD-L1 
expression of TILs in RCC tumors contributes to cancer aggressiveness.
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Introduction
Renal cell carcinoma (RCC) accounts for 
about 2% of cancer diagnosis and deaths 
globally (1). It is considered the seventh most 
common form of neoplasm in the developed 
world (2). 

Renal cell tumors represent a group of 
histologically and molecularly heterogeneous 
diseases. The histologic classification of RCC 
has significantly changed in the last few 
decades, however several new entities were 
added based on either pathologic features or 
distinctive molecular alterations (3). 

The major subtypes are clear cell RCC 
(ccRCC) representing 65–70% of all RCC, 
papillary RCC (PRCC) 15–20%, and 
chromophobe RCC (ChRCC) 5–7% (3). 

RCC is considered as an immunogenic 
cancer, with pathologic specimens harboring 
a high number of tumor-infiltrating 
lymphocytes (TILs) which are considered 
manifestations of host immune reactions 
against cancers (4,5).

PD-1 is a cell surface glycoprotein within the 

Key point 
PD-L1 expression is a novel marker in most tumors. 
Its role in RCC is controversial. We analyzed 
retrospectively PD-L1 expression in tumor and 
TILs. PD-L1 expression in TILs was associated with 
aggressive tumor features but could not be correlated 
with survival outcomes. 

B7 family of T cell costimulatory molecules, 
which it was first described by Ishida et al in 
1992 (6). PDL1, when bound to PD1 protein, 
leads to downregulation of activated T cells 
(7). It was suggested that approximately 30% 
of malignant tumor cells, including RCC 
among other tumors, express programmed 
cell death-ligand 1 (PD-L1) which closely 
associate with the prognosis of the patients 
(8-10). 

The expression of PDL-1 is currently being 
investigated as an important prognostic and 
predictive biomarker; however, it is still not 
validated alone determining which patients 
should be offered PD-1/L1 blockade therapy 
(11, 12). 
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Objectives
This study aimed to study PD-L1 expression in tumor cells 
and TILs in patients with RCC and its association with 
clinicopathological factors and survival outcomes. 

Patients and Methods 
Study design
This study included patients diagnosed with RCC, 
presented at the department of clinical oncology, Ain 
Shams university hospitals in the period from January 
2016- December 2019.

Eligible patients had pathologically confirmed RCC. 
Whereas patients who had second primary malignancy, 
inadequate or insufficient tissue samples were excluded.

Tissue collection
This study included 43 specimens of formalin-fixed and 
paraffin-embedded tumor sections. Cases were retrieved 
from the archives of the Pathology department and clinical 
oncology department of Ain Shams University hospitals, 
Cairo, Egypt. The cases included in this study were selected 
to have sufficient representative tissues for evaluation. The 
clinicopathologic variables such as gender, age, maximal 
tumor size, tumor histology and grade, tumor location, 
tumor stage and the status of the resection margin were 
reviewed retrospectively based on medical records. 

Grading was conducted based on the 2012 International 
Society of Urologic Pathologists (ISUP) grading system 
for ccRCC and pRCC that has been adopted by the World 
Health Organization (WHO) (3,13). 

Immunohistochemical staining
Immunohistochemistry (IHC) staining was conducted 
on the paraffin-embedded tissue sections with a labelled 
streptavidin- biotin-peroxidase complex technique using a 
rabbit monoclonal antibody for PD-L1 (CD274molecule) 
(catalog number: cell signaling, 13684; dilution: 1/200). 
Antigens were retrieved by microwaving in citrate buffer 
for 20 minutes for PDL-1.

Immunohistochemical analysis
Only tumor cells with membranous positivity were 
considered positive for PD-L1. Cytoplasmic positivity was 
disregarded. Tumor cells were quantified by evaluating 
the ratio of stained and unstained cells (number of PD-
L1positive tumor cells /number of all tumor cells). 
Expression in ≥5% of tumor cells is considered the cut off 
value for positive expression (14). 

A modified scoring based on Möller et al (15) for 
evaluation of PD-L1 expression on tumor cell membrane 
was determined semi-quantitatively on a 0+ to 3+ 
scale; (0+: Negative immunostaining; 1+: any degree of 
membranous staining that reached the cut off value ≥5% of 
tumor cells but <10%, 2+, moderately to intensely positive 
membranous staining in ≥10% of tumor cells however 

<50%, 3+, intensely positive membranous staining in 
≥50% of tumor cells.
PDL-1 immuno-expression on TIL was considered 
negative if no staining and positive if cells are stained.

Statistical methods
Baseline characteristics of patients and tumor pathological 
features are expressed as absolute values, mean, and 
median when appropriate. Correlations between PD-L1 
expression and the clinical and pathologic features were 
evaluated employing chi-square test (χ2). Overall survival 
(OS), disease-free survival (DFS), and progression-free 
survival (PFS) were estimated using the Kaplan-Meier 
method. The duration of follow-up was calculated from the 
date of surgery or biopsy to the date of death or last known 
follow-up. DFS for non-metastatic patients was calculated 
from the date of surgery/biopsy to the date of recurrence/
death whichever comes first. While PFS for metastatic 
patients was calculated from the date of surgery/biopsy to 
the date of progression/death whichever comes first. OS 
was calculated from the date of surgery/biopsy to death 
due to any reason. Results were shown as P value where P < 
0.05 was considered statistically significant.

Results
Patients’ characteristics
This study included 43 patients with tissue diagnosis of 
RCC. Patients had a median follow up of 22.9 months (4.8-
62.1 months).

Patients had a median age of 53 years with a male 
predominance (62.8%). Most of the patients had an Eastern 
Cooperative Oncology Group (ECOG) performance 
status (16) of 1 at presentation. Patients’ characteristics are 
shown in Table 1.

Outcome measures
PDL-1 was detected by IHC both in tumor cells and TILs, 
PD-L1 was positive in tumor cells for 24 patients (55.8%) 
while 19 patients (44.2%) had negative PD-L1 in tumor 
cells.
In the PD-L1 positive group of tumor cells, 10 (41.67%) 
had strong positive score (3+) as represented in Figure 1A 
and 1B, seven (29.16%) had moderate positive score (2+) 
and seven patients (29.16%) had weak positivity (1+).
As for PDL-1 expression in TIL, positivity was reported in 
31.2 % of patients (n=13) with high level of TILs expression 
as presented in Figure 2.

Correlation between PD-L1 in tumor cells and 
clinicopathological factors
In correlation with clinical and pathological factors, 
patients with PDL1 positive tumor cells had higher median 
tumor size (P = 0.07), higher nuclear grade (P = 0.56), 
higher lymphovascular invasion (LVI) (P = 0.23) all with 
no statistical significance as presented in Table 2.
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Correlation between PD-L1 in TILS and clinicopathological 
factors
When correlating PDL1 in TIL with clinicopathological 
factors, patients with PDL1 positive TILs were 
significantly associated with larger median pathological 
tumor size (P = 0.02), higher probability of renal fat 
invasion (P = 0.001), higher nuclear grade (P = 0.05), 
higher probability of positive margin (P = 0.02), positive 
LVI (P = 0.03), higher pathological T stage (P = 0.0004), 
whereas patients with PDL1 negative TILs had an earlier 
stage at presentation (stage I-II) (P = 0.004) as shown in 
Table 3.

Survival analysis
Correlations were conducted for 2-year DFS for non-
metastatic patients, PFS for metastatic patients and OS 
for both metastatic and non-metastatic patients in PD-L1 
positive and negative groups both in tumor cells and TILs. 
Median survival was calculated summarized in Table 4.

In non-metastatic patients, the 2-year DFS was 75.1% 
and median survival was not reached. When correlating 
2-year DFS with PD-L1 of tumor cells, PDL-Tumor 

Table 1. Patients’ characteristics

Characteristics

Age (y)

Mean 52.2 (± 12.08)

Median 53

Gender

Male 27 (62.8%)

Female 16 (37.2%)

ECOG performance statusa

0 3 (7.0%)

1 32 (74.4%)

2 4 (9.3%)

3 3 (7.0%)

4 1 (2.3%)

Presenting symptom

Loin Pain 17 (42.5%)

Hematuria 11 (26.8%)

Accidental 4 (9.8%)

Others 11 (25.5%)

Surgeryb

Radical nephrectomy 26 (60.4%)

Partial nephrectomy 1 (2.3%)

Cytoreductive surgery 14 (32.6%)

Biopsy only 2 (4.7%)

Histological subtype n=43 

Clear cell 27 (62.8%)

Papillary 9 (20.9%)

Chromophobe 6 (14.0%)

Oncocytic 1 (2.3%)

Nuclear grade n=43

Grade 1 3 (7.0%)

Grade 2 24 (55.8%)

Grade 3 12 (27.9%)

Grade 4 0 (0.0%)

Not reported 4 (9.3%)

TNM stagec

I 9 (20.9%)

II 8 (18.6%)

III 10 (23.3%)

IV 16 (37.2%)

Pathological staged n=41

PT stage

T1 11 (26.8%)

T2 13 (31.7%)

T3 15 (36.6%)

T4 2 (4.8%)

PN stage

N0 3 (7.3%)

N1 2 (4.9%)

Nx 36 (87.8%)

M stage

M0 27 (65.85%)

M1 14 (34.15%)

Site of metastasis

Lung 11 (25.6%)

Liver 5 (11.6%)

Characteristics

Bone 5 (11.6%)

Others (Non-regional lymph nodes) 4 (9.3%)

Margin n=41

Negative 37 (90.2%)

Positive 3 (7.3%)

Not reported 1 (2.4%)

LVI n=41

Absent 23 (56.1%)

Present 9 (21.95%)

Not reported 9 (21.95%)

Renal fat invasion n=41

Absent 20 (48.78%)

Present 18 (43.90%)

Not reported 3 (7.32%)

a ECOG performance status: scale from 0-5; B radical nephrectomy for non-
metastatic patients and cytoreductive surgery for metastatic patients, c staging 
according to AJCC 8th edition; d Pathological stage for patients who had 
surgery (n=41). 

Table 1. Continued

Figure 1. (A) A case of clear cell renal cell carcinoma with moderate to 
strong membranous immunostaining of PDL-1 (score 3+) (PDL-1 ×200). 
(B). A case of papillary RCC with strong PDL1 expression (score 3+) (PDL1 
×200).
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negative had 2-year DFS 70% while PDL-Tumor positive 
was 79.92% (P = 0.6106). In PD-L1 TILs, 2-year DFS of 
PDL-TIL negative was 78% versus 62.8% for PDL-TIL 
positive (P = 0.5101).

When comparing OS in non-metastatic patients, no 
statistical significance could be found. Median OS was not 
reached for PD-L1 positive tumor cells versus 47.7 months 
for PD-L1 negative (P = 0.0701). The 2-year OS in PD-
L1 tumor cells negative was 89% versus 100% for PD-L1 
tumor cells positive as shown in Figures 3 and 4.

 PD-L1 positive TILs median OS was not reached versus 
47.6 months for PD-L1 negative TILs (P = 0.3684). The 
2-year OS in PD-L1 TILs negative 93.2% versus 100% for 
PD-L1 TILs positive.

As for metastatic patients, the median PFS was 18.7 
months for the whole group. Median PFS in PD-L1 
negative tumor cells was 8.5 months versus 28.6 months 
for PD-L1 positive patients (P = 0.3046). 

Median PFS in PD-L1 negative TILs was 10.6 months 
versus 28.6 months for PD-L1 positive TILs (P = 0.94).

No statistical difference was also detected in metastatic 
patients as regards OS. The median survival was not 
reached in PD-L1 positive tumor cells versus 12.5 months 
in the PD-L1 negative group (P = 0.33). For PD-L1 positive 
TILs, median survival was 12.5 months versus 38.8 months 
for the PD-L1 negative TILs group (P = 0.9390) a shown in 
Figures 5 and 6.

Discussion
PD-1 and PD-L1 are promising targets for 
immunotherapeutic approaches, and they are considered 
novel markers with potential prognostic value in RCC 
(17). 

Currently, the treatment landscape in mRCC is shifting 
back towards immuno-oncology agents such as immune 
checkpoint inhibitors (18,19), which have been shown to 
have a good response and improve OS in mRCC patients 
(20). 

Clinical trials are currently investigating the role of 
adjuvant immune checkpoint inhibitors or other novel 

Figure 2. A case of clear cell RCC with negative PDL-1 expression and high 
expression in TIL (PDL1×200).

Table 2. Relationship between PDL1-Tumor and clinicopathological factors

Category
PD-L1 tumor 
cells negative

PD-L1 tumor 
cells positive

P value

Age (years)

50 4 (9.3%) 11 (25.6%)
0.1161

≥ 50 15 (34.9%) 13 (30.2%)

Gender

Male 8 (18.6%) 8 (18.6%)
0.5592

Female 11 (25.6%) 16 (37.2%)

ECOG PS

0-1 15 (34.9%) 20 (46.5%)
0.7168

2-4 4 (9.3%) 4 (9.3%)

Pathological features

T size (cm)

Median 7.20 8.75 0.0756

Renal fat invasion

Positive 8 (21.1%) 10 (26.3%) 0.5573

Negative 7 (18.4%) 13 (34.2%)

Histology

Clear cell 12 (27.9%) 15 (34.9%)

0.6706Chromophobe 2 (4.7%) 4 (9.3%)

Papillary 4 (9.3%) 5 (11.6%)

Oncocytic 1 (2.3%) 0 (0.0%)

Nuclear grade

1 1 (2.3%) 2 (4.7%)

0.56442 11 (25.6%) 13 (30.2%)

3 4 (9.3%) 8 (18.6%)

4 0 (0.0%) 0 (0.0%)

Positive margin

Present 1 (2.5%) 2 (5%) 1.0000

Absent 16 (40.0%) 21 (52.5%)

LVI

Present 2 (6.2%) 7 (21.9%) 0.2349

Absent 12 (37.5%) 11 (34.4%)

Pathological (TNM) stage

PT stage

1 7 (17.1%) 4 (9.8%)

0.37412 4 (9.8%) 9 (22.0%)

3 6 (14.6%) 9 (22.0%)

4 1 (2.4%) 1 (2.4%)

PN stage

0 2 (4.9%) 1 (2.4%)
0.3325

1 0 (0%) 2 (4.9%)

Stage

1 5 (11.6%) 4 (9.3%)

0.7068
2 2 (4.7%) 6 (14.0%)

3 3 (7.0%) 7 (16.3%)

4 9 (20.9%) 7 (16.3%)

Abbreviations: PS, performance status; PD-L1, programmed cell death-
ligand 1; ECOG, Eastern Cooperative Oncology Group; LVI, lymphovascular 
invasion;

drugs and testing the possibility of improving the prognosis 
of patients with RCC at higher risk of disease recurrence 
or progression after nephrectomy (iMmotion 010, 
Checkmate-914) (21,22). Recently, results of Keynote-564 
showed significant improvement in DFS for adjuvant 
pembrolizumab as compared with placebo (23). Thus, 
the expression of PDL-1 is currently being investigated as 
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an important prognostic and predictive biomarker (14); 
however, it is still not validated alone to determine which 
patients should receive PD-1/L1 blockade therapy (12). 

The current study aimed at identifying PD-L1 expression 
both on tumor cells and immune cells in patients diagnosed 
with RCC and correlate this to tumor characteristics and 
prognosis.

Table 3. Relationship between PDL1-TILs and clinicopathological factors

Category
PD-L1 TILs 
negative 

PD-L1 TILs 
positive

P value

Age (years)

50 11 (25.6%) 4 (9.3%)
1

≥50 19 (44.2%) 9 (20.9%)

Gender

Male 19 (44.2%) 8 (18.6%)
0.9120

Female 11 (25.6%) 5 (11.6%)

ECOG PS

0-1 26 (60.5%) 9 (20.9%)
0.1823

2-4 4 (9.3%) 4 (9.3%)

Pathological features

T size (cm)

Median 7.20 9.00 0.0211

Renal fat invasion

Positive 7 (38.9%) 11 (61.1%) 0.0016

Negative 18 (47.4%) 2 (5.3%)

Histology

Clear cell 17 (39.5%) 10 (23.3%)

Chromophobe 6 (14%) 0 (0.0%)
0.2997

Papillary 6 (14%) 3 (7%)

Oncocytic 1 (2.3%) 0 (0.0%)

Nuclear grade

1 3 (7.7%) 0 (0.0%)

0.05
2 18 (46.2%) 6 (15.4%)

3 6 (15.4%) 6 (15.4%)

4 0 (0.0%) 0 (0.0%)

Positive margin

Present 0 (0.0%) 3 (100.0%)
0.028

Absent 27 (67.5%) 10 (25.0%)

LVI

Present 3 (33.3%) 6 (66.7%)
0.034

Absent 18 (56.2%) 5 (15.6%)

Pathological (TNM) stage

PT

1 11 (26.8%) 0 (0.0%)

0.00042 11 (26.8%) 2 (4.9%)

3 5 (12.2%) 10 (24.4%)

4 1 (2.4%) 1 (2.4%)

PN 

0 2 (4.9%) 1 (2.4%)
0.8459

1 1 (2.4%) 1 (2.4%)

Stage

1 9 (20.9%) 0 (0.0%)

0.0041
2 8 (18.6%) 0 (0.0%)

3 4 (9.3%) 6 (14.0%)

4 9 (20.9%) 7 (16.3%)

Abbreviations: PS, performance status; PD-L1, programmed cell death-
ligand 1; ECOG, Eastern Cooperative Oncology Group; LVI, lymphovascular 
invasion; TILs, tumor-infiltrating lymphocytes.

PD-L1 positivity was recorded at 55% on the tumor cells 
and 30.2% on the immune cells in this study population.

Studies that investigated PD-L1 expression by IHC have 
reported positivity rates ranging from 5 to 57% for tumor 
cells (18,24) and from 8 to 75% for TILs (25,26). 

Reported levels of PD-L1 have been very broad. In a 
study of 306 patients, PD-L1 positive expression was seen 
in 23% of cases (27). Additionally, in another study of 346 
RCC patients, PD-L1 positivity in tumor cells was found 
in 14.9% of patients and PD-L1 expression in TILs was 
observed in 18.2% of patients (25). 

Figure 3. Kaplan-Meier cure comparing OS in PD-L1 TILs positive versus 
negative group in non-metastatic patients.

Figure 4. Kaplan-Meier cure comparing OS in PD-L1 tumor cells positive 
versus negative group in non-metastatic patients.

Figure 5. Kaplan-Meier cure comparing OS in PD-L1 TILs positive versus 
negative group in metastatic patients.
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This great variation may be related to differences in 
PD-L1 expression between RCC subtypes. The existing 
data regarding this subject are conflicting. A recent 
study reported lower rates of PD-L1 expression in clear 
cell compared to papillary (0–16% versus 27–32%) or in 
chromophobe RCC (0% versus 35%) (28,29). Similarly, 
in a meta-analysis, a significant difference in expression 
between clear cell and non-clear cell histology was detected 
(30).  However, there are also studies showing higher PD-
L1 positivity rates in clear cell RCCs than in other renal 
tumor subtypes (31,32). 

In our study, the study population included all 
histological subtypes of RCC, most of the patients 62.7% 
(n=27) had clear cell histological subtype while 20.9% 
(n=9) had papillary RCC, 13.9% (n=6) had chromophobe 
subtype and only one patient had oncocytic subtype. 
All of which had no significant association with PD-
L1 expression and outcome. The small population and 
heterogeneity in histological subtypes may have affected 
our results. Our study also included both non-metastatic 
and metastatic patients. Most of the metastatic patients 
underwent cytoreductive surgery and hence metastatic 
sites were not biopsied. Histological diagnosis and PD-L1 
testing were conducted on the tissue of the primary tumor.

Heterogeneity in RCC has been described by Gerlinger 
et al (33) when several tumor biopsies were obtained 
from different regions of the primary tumor and site of 
metastasis. Results have shown heterogeneity of PD-
L1expression both within the primary tumor and between 
primary tumors and metastasis. 

Similarly, a recent analysis has reported discordance 
in the expression of PD-L1 between primary tumors and 
metastasis (20.8%), suggesting heterogeneity in PD-L1 
expression within the same patient (26). Another study 
also came to the same conclusion and suggested that 
employing PD-L1 as a predictive biomarker for PD-1 
blockade may require analysis of metastatic lesions (34). 

The type of technique used for the assessment of PD-L1 
expression is still not standardized. Different techniques 
are utilized in different studies. In a recent meta-analysis, 

Figure 6. Kaplan-Meier cure comparing OS in PD-L1 tumor cells positive 
versus negative group in metastatic patients.

several studies conducted IHC on tumor tissue while 
others used ELISA in the serum of affected patients. When 
the analysis was limited to studies utilizing IHC, a marked 
difference in the risk of death related to the increased 
expression of PD-L1 was seen (risk of death 2 compared 
to 1.81) (30). 

When the IHC technique is used, the cutoff and the 
type of monoclonal antibody employed harbors another 
controversy. Several studies conducted different antibodies 
(e.g., Dako, Leica platform, Ventana Medical System) and 
different cutoff values which had a range between 5 and 
10 %, whereas other studies performed the H-scores that 
is calculated based on both the percentage of positive cells 
and the expression score evaluated by a scale ranging from 
0 to 3+. Up till now, no validated method or optimal cut-
off definition for PD-L1 IHC was observed (35). 

All these factors along with the small sample size may 
have contributed to the difficulty in interpretation of our 
results regarding PD-L1 expression and thus rendering the 
comparison with other existing data inaccurate.

When correlating the PD-L1 tumor expression with 
clinical and pathological factors, we could not detect a 
statistically significant difference. Patients with PDL1 
positive tumor cells had higher median tumor size 
(P = 0.07), higher nuclear grade (P = 0.68), higher LVI 
(P = 0.23); yet all with no statistical significance.

This could be attributed to heterogeneity in our study 
population where different histological subtypes were 
included. Moreover, our population included both 
metastatic and non-metastatic patients. This diversity in 
the study population may have affected the accuracy of 
results.

Several studies reported that in ccRCC, expression of 
PD-L1 is strongly correlated with aggressive features and 
prognosis (10, 30,36). In a study that included patients 
with pRCC, no significant association was found between 
PD-L1 expression and all clinicopathological factors (37). 

Moreover, in a cohort of 81 chRCC patients, PD-L1 
positivity was not associated with tumor aggressiveness. It 
was suggested that neither PD-1 positivity in inflammatory 
cells nor PD-L1 positivity in the tumor had an impact on 
the natural course of a chRCC tumor (38). 

Regarding survival analysis in our study, PD-L1 
expression of tumor cells was not significantly associated 
with prognosis, since no statistically significant difference 
in DFS, PFS, and OS for metastatic and non-metastatic 
groups when analyzed separately, was detected.

PD-L1 expression has been investigated as a prognostic 
factor with great controversy. Most studies showed that 
PD-L1 positivity is associated with worse prognosis and 
survival(15,24,30,32). However, other studies could not 
find a significant association with prognosis (35-41). 

On the contrary of PD-L1 in tumor cells, PDL1 positive 
TILs in our study were significantly associated with larger 
pathological tumor size (P = 0.02), higher probability 
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of renal fat invasion (P = 0.001), higher nuclear grade 
(P = 0.05), higher probability of positive margin (P = 0.02), 
positive LVI (P = 0.03), higher pathological T stage 
(P = 0.0004); whereas patients with PDL1 negative TILs 
had an earlier stage at presentation (stage I-II) (P = 0.004). 

RCC is known to be an immunogenic tumor and 
it was found to be highly associated with infiltrating 
immune cells mainly T-cells. The presence of TILs in solid 
tumors has been correlated with improved outcomes in 
retrospective studies of different tumor types, including 
melanoma and colorectal carcinoma (42-44). However, 
unlike other tumors, increased TILs in RCC tumors were 
found to confer a poor prognosis (25,45). These data 
suggest the hypothesis that immune cells within the renal 
tumor microenvironment contribute to facilitating tumor 
progression and thus worse prognosis.

Similar to our study, high levels of tumor-infiltrating 
immune cells, particularly CD8+ T cells, have been 
associated with adverse features, possibly due to an 
impairment of antitumor immune responses (46). 

Previous studies have shown that PD-1 TILs positivity 
in ccRCC was considered as an independent prognostic 
indicator for OS. Thompson et al, described a strong 
association of adverse prognostic features as well as OS 
in patients with positive PD-L1 expression in both tumor 
cell membrane and TILs (46). However, Abbas et al found 
no significant association with survival parameters (47). 
Furthermore in another study, PD-L1 status was associated 
with parameters of aggressiveness but was not proven to be 
a significant independent prognostic biomarker (36). 

In our study, no statistically significant difference was 
detected in the prognosis of patients with PD-L1 positive 
expression of TILs compared to PD-L1 negative TILs. 
Interestingly, a study which evaluated PD-L1 mRNA level 
in RCC tumors employing the RNA-seq approach reported 
that patients with low-expression of PD-L1 mRNA level 
had more aggressive disease than those with high PD-L1 
mRNA expression. Thus, a higher PD-L1 mRNA level in 
RCC seemed to be associated with a favorable outcome in 
these patients (48). Similarly, in another study, the mRNA 
expression of PD-L1 in primary nephrectomy specimens 
revealed no significant association with unfavorable 
clinical parameters and a positive correlation with patient 
survival was found (HR=0.59, P = 0.006) (49). 

Although PD-L1 TILs positive group in our patients 
was associated with significantly more aggressive features, 
mean OS for PD-L1 positive TILs was 57 months versus 
41 months with an insignificant statistical difference 
(p=0.88).

Giraldo et al (50) suggested a heterogeneity in the 
composition of the immune microenvironment among 
patients and tumor types. They have demonstrated that 
patients with high tumor infiltration of the CD8+ T-cell 
population had a good prognosis. Similarly, Nakano et 
al (46), showed that TILs with high CD8+ T cell content 

were associated with improved survival among patients 
with advanced RCC. Further studies however are needed 
to identify the role of other immune cells and their effect 
on prognosis. 

When we compared OS in both non-metastatic and 
metastatic patients, no statistical significance could be 
found both for PD-L1 in tumor cells and TILs groups. 

Conclusion
There is still controversy about the role of PD-L1 as 
a prognostic factor in RCC. PDL1 positive TILs were 
significantly associated with larger tumor size, higher 
nuclear grade, more aggressive features, and higher stage. 

Limitations of the study
Our study is considered the first study to report PD-L1 
expression in RCC among the Egyptian population. Our 
study had several limitations as it is a retrospective analysis 
which may have resulted in selection bias. Moreover, our 
study sample is small which may not be representative of 
the whole population.

There was no statistically significant difference in DFS, 
PFS, or OS in patients with PD-L1 positive and negative 
both in tumor cells and immune cells. Further studies 
with a larger sample size are warranted to determine the 
prognostic and predictive value of PD-L1 in RCC patients.
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